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(57)Abstract 

PURPOSE: To contrive to improve the crystal quality in an active layer by a 
method wherein a stepped multiplex hetero junction structure having a crystal 
lattice mismatching inductive strain is inserted in between a GaAs substrate 
and the active layer 

CONSTITUTION: A stepped multiplex hetero junction layer 11 is provided in 
between a GaAs substrate 1 and an active layer 1 0. At this time, the thickness 
(h) of each AlxGal-xAs mixed crystal epitaxial layer and the lattice 
mismatching degree in the layer 1 1 must sstisf/ a condition that the thickness 
(h) is smaller than the critical value, at which a crystal lattice mismatching 
inductive transition is caused. In an A!xGal -xAs system-short wavelength 
semiconductor laser element having the layer 1 1 with such a constitution, large 
lattice mismatchings existing between the substrate 1 and AlxGal-xAs mixed 
crystal layers in an active layer 3 and clad layers 2 and 4 can be relaxed and 
dissolved in stages by the lattice mismatching inductive strain in each mixed 
crystal layer hetero junction set in a stair form, thereby enabling to prevent the 
generation and propagation of crystal defect such as a dislocation, etc. 
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